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There is growing evidence that physical activity 
and exercise produces adaptations within the central 
nervous system (CNS) that may be beneficial for 
motor function.  To support this view, I will describe 
two separate examples of the neural mechanisms 
that mediate adjustments experienced by humans in 
response to physical activity. The first line of evidence 
suggests that regular physical activity may be 
beneficial for brain plasticity and learning.  With the 
use of transcranial magnetic stimulation (TMS), I will 
show that motor cortex plasticity is enhanced in 
physically active people compared with sedentary 
subjects. I will also show the results of a recent study 
demonstrating that motor cortex plasticity is 
enhanced after an acute bout of low-intensity 
exercise in young healthy subjects. These studies 
suggest that physical activity increases 
neuroplasticity in human motor cortex, which may 
be beneficial for the learning of new motor skills and 
for recovery from brain injury.  The second line of 
evidence involves adaptations in the CNS after 
damage to the muscle with repetitive lengthening 
(eccentric) contractions. At the level of the spinal 
cord, substantial changes in single motor unit (MU) 
activity were found immediately after eccentric 
exercise, which included an increase in MU 
recruitment and correlated MU discharge 
(synchronization). These changes in MU 
synchronization remained elevated 7 days after 
exercise, suggesting that they may contribute to the 
repeated bout effect, where less muscle damage is 
known to occur after a second bout of eccentric 
exercise.  At the cortical level, recent evidence with 
TMS suggests that eccentric muscle damage 
influences intracortical inhibition, indicating that 
muscle damage has widespread effects throughout 
the neuromotor system. Taken together, these 
studies show that physical activity and exercise 
induce adaptations in the CNS that may be beneficial 
for motor function under some circumstances.  
 
